Microbial siderophores confiscate the available ferric ions around the roots and trigger a reaction resulting in plant growth promotion. In our study, a high level of siderophore production was observed from a newly 
INTRODUCTION
Iron is essential for processes such as respiration, photosynthesis and nitrogen fixation but microbes have difficulty obtaining enough iron to support their growth because iron is in immobilized form of insoluble ferric hydroxide in soil and cannot be transported in the cells (1) . Ability to produce siderophores by an organism under iron limiting conditions can promote plant growth by directly supplying iron for plant utilization and by removing iron from the environment for the growth of phytopathogens thereby reducing their competitiveness (2) . It has been studied that yellow green siderophore producing Pseudomonas species exert biocontrol effect on phytopathogens there by enhancing plant growth. Pseudomonas fluorescens and P. putida produce siderophores of two general types, Pyochelin and Pyoverdin. isolated earlier from rhizosphere of Cicer arietinum and biochemically characterized its type and variety in order to reveal the identity of the type of siderophore.
MATERIALS AND METHODS

Bacterial strain, culture conditions and growth study
Bacterial strain of P. fluorescens was isolated and identified by 16sRNA from the rhizosphere of chickpea crop.
This isolate was screened for Plant Growth Promoting potential after studying its various PGP (Plant Growth Promoting ) traits as reported by us earlier (6) . The isolate was maintained on nutrient agar at 5 o C until used. The sequence is deposited in Gene Bank Accession No. MSC2 HQ179576.
Induction and estimation of siderophores in MM9 medium
Actively growing inoculum of Pseudomonas culture was added to MM9 medium (8) Siderophore production was checked after 24 h and 30 h when culture attained its stationary phase. Detection was done using CAS shuttle solution as described by (8 
Crystallization and FTIR studies of siderophores
The produced siderophore was crystallized to study the 
Detection and Comparison of Pyoverdins by HPLC and MS
After incubation for 30h, the culture was centrifuged for 20 min. This was then filtered through 0.2 µm membrane filter and pH adjusted to 5.0 -5.5. Pyoverdin production was estimated by measuring the absorbance at 403 nm. By using HPLC, the retention times (RT) of peaks with comparable heights were analyzed. The HPLC analyses were performed with Nucleosyl C18 columns and a Waters 2190 system.
The molecular mass of the pyoverdin was determined by mass spectrometry using Electron spray Ionization Solvent 
RESULTS AND DISCUSSION
Induction and Estimation of siderophore in the medium
The isolate entered into log phase after 8h of incubation on shaker in deferrated MM9 medium which was 4 h later than that in nutrient medium and achieved its stationary phase after Quantitative estimation showed that the organism produced a maximum of about 1000 µg mL -1 of hydroxamate type of siderophore in culture medium (Table 1) after 24h of incubation which remained constant even after 30 h of incubation. The pH of the media changes as the culture ages and uses up the available nutrients. Siderophore production also increases as iron is depleted from the media. Therefore increase in pH may be coincidental to increase in siderophore concentration. The pH increased from 6.8
to a maximum of 10 along with siderophore production. It is reported that alkaluine pH helps in solubilization of iron which results into more iron content in medium and hence a decline in siderophore production (7) . This change in pH of the medium during siderophore production was also reported by Budzikiewicz (16) mentioning that alkalinity is important to avoid siderophore destruction. On the contrary Sharma and Johri (17) showed that higher pH is rather destructive to siderophores. The growth of the isolate was expressed in optical density (■)
at 600 nm and its siderophore production (♦) was given concurrently.
Effect of different FeCl 3 concentration on siderophore production
Pseudomonas showed increase in growth with increase in FeCl 3 concentration revealing that presence of FeCl 3 is vital for its growth (Figure 3 ) .This was also reported by De Villegas (17) who stated that concentration of FeCl 3 above 10 µM has a negative effect on siderophore production whereas Manninen and Sandholm (19) reports that highest siderophore production occurs only at iron concentration at and above 50 µgmL -1 . Our results show maximum siderophore production occurs at 2 µM 
Spectral Analysis
The absorption spectra of the pyoverdin extracted were found to be pH sensitive. At lower pH (3.0-5.0) the peaks were found at 385 nm where as at pH 7.0, the major peak was found to be at 410 nm ( Figure 5 ). Similar results were also quoted by Xiao (18) Ser-Dab-Gly-Ser-OHasp-Ala-Gly-Ala-Gly-cOHOrn.
CONCLUSION
Pseudomonas have been studied widely as siderophore producers and siderotyping is an important step in identification of Pseudomonas as it is species specific. The novel isolate Pseudomonas fluorescens shows some distinct features which have not been observed so far in and suggests a new type of Pyoverdin.
